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Another New Venture for Southeastern :
Poultry & Egg Association

he environment and ouf natufal resources forriv ohe of the comerstories of
-our quality of life. Every industry. every company, every individual has 2
glant stake inthe environment. :

The poultry industry recogrizes the significance of our natural resources and
the importance of conservation and the protection of the envirohment. The '
growth and progress of the U.S. poultry industry have beert phenomenal. How-
ever, rapid advancement has brought challenges that are often too complex to be
solved sasily orquickly, Answers are sometimes lding-term and require deliber-
ate, progressive action. Some soltitions are cnvironmentally related.

Southeastern Poultry & Egg Association understands the challenges that
corhe with progress, particularly those that impdct the environment. Industry
leadters who make up Southeastern’s Board of Directors; in yet anather new As-
sociation verture, teamed up with key federal agencies ~— USDA Soil Conserva-
tion Service, Tennessee Valley Authority, and U.5. Environmentzl Protection
Agency ~ to work on water quality issues related fo the poultry industry. The
Poultry Water Quality Consortium is a cooperative effort to identify and adopt
environmentally prudent uses of poultry by-products. The objective: to use by-
products as a resource.

However, success requires teamwork: the combined efforts of people and of-
ganizations, industry 2nd government. No one is excluded from responsibility,
riot farmers, service providers, company management, or government offidials,

This handbook is one part of a new and vital enterprise: The goal is to consel-
idate information, ideas, and references to enhance water quality. As this joint
venture between induslry and government continues, the handbook will be re-
vised and updated to include new technology and technigues that will ensure
the quality of water for everyone.

PREFACE 3 !
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T e s e ot

r the United States, poul-

try is 2 major source of
agricultural income. In 1992, the industry con-
tributed over $12 billion to the econemy of this
nation, [hring the same period, US. exports
exceaeded 207 million pounds of poultry prod-
ucts, and 1.5, per capita consamption of poul-
try reached 373 pounds per amnuin, Some
75,000 growers sre involved in producing over
6.4 billion broflers, 269 million layers, 69 billion
aggs, 285 million turkeys, ard 20 million
ducks; and recent estimates conciude that an-
other half-million people are employed in
hatcheries, live-bird processing plants, feed
mills, and other allied operations. sérving the
poultry industry, Both genetics and efficiency
contribute to this magnitnde of production.

These figures. which are- projected o in-
crease 5 percent each year into the fubure, ave
bripressive; howewver, they also come with a
vearly legacy of some 20 million toris of poul-
try manure and liter, over 50 million dead and
uritised carcasses, and over 50 billion galions of
water from hatchery, fayer, and live-bird pro-
cegsing operations. These by-produchs must be
safely disposed of or used. The challenge is
where and how to use these poaltry wastes to
benefit the grower and the-environment.

Traditional uses for pouliry by-produdts
are not always sufficient. Expanded or new
uses for pouliry waste have been found, such
as enhanged fertilizers, horticaltural and
mushreem growing mediurn, and feed prod-
ucts for hvesteck, dogs, cats, and aquaculture.
Indeed, a continuing search for additional uses
is part of the challenge.

Protecting waler quality, the environment,
and the natural resources of this naon is &

PouLTRY ENVIRONMENTAL
Issurs AND IMPACTS

cornmitrnent of the poultry industry and grow-
ers. The industry shares responsibility with
other segments of the agricultural community
and vther human activities for nonpoint source
poltution: the péllution that originates from
diffuse sources {e.g., stormwater runoff}. Some
industry practices could contribute fo point
source pollution: the pollution that issues frops
aknown or direct discharge {e.g., from the end
of a pipe}.

One must understand the. complexity of
poultry operations when addressing water
quality and environmental issues. The indus-
try can be separated into hatchery, breeder,
broiler-roaster-Cornish {ineat types), turkey,
egg. duck, and other poultry and live bird pro-
cessing operstions, Bach of these opemations
produces either dry or lguid waste and dead

birds. Envirormental awareness has shifted
beyond live-bird processing plants  {offal,

feathers, and wastewater) 1o the grower.

Ag any poultry grower kniows, the speed,
efficiency, and methods used to produce poul-
try and poultry products have chenged drasti-
cally overthe past 20 years. Asa resulf of rapid
growth, most poultry are grown in confined
operations with Hinited vse of water, except for
drinking water for the birds. The expansion of
the industry ¢oupled with concentrating the
growing operations has created a unigue chal-
lenge «— that of proper disposal of immerise
quantities of waste. It is important for produc-
ers and others fo understand how poultry
waste can poflute the environment. Each indi-
vidual operation is different, yet many of the
problems can be prevented or solved through
proper waste disposa! methods and changes in
managemient and production miethods during
the production cycle.

PN TEY ENVIRONMENTAL I1SSUES AND IMPACTS
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It is important for producers 16 know (1}
what is.in the waste that must be disposed of;
(2} how much waste 15 experted to be gener-
ated; (3) what are the impacts of the waste on
water guality, the environment, and human
health; (4} how these materials can get into the
water; and (5) how to manage the waste in an
environmentally safe manner.

The most overriding environmental issue
fading growers roday is the impact that poultry

waste can have on water quality. Potential
water pollutants from on-farm poultry opera-

tions can be classified as (1) nutrients and salts,
(2) organic materials, (3} bacteria, and (4} vi-
risses. These pollutants originate from manure
and litter and dead birds improperly handled.
How the waste is disposed of, treated, or man-
aged has a direct influence on the cleanliness
of surface and grcundwater.

Properly managed poultry wastes from
miariure, litter, déad birds, and wastewater are
profitable farm invesiments. An effective
waste management plan provides for the
proper collection, storage, handhling, and use of

pouitry waste. Products derived from wastes
reduce chemical ferfilizer costs, improve soil
quality, and protest water resowrces, air qual-
ity, and human and animal health. Effective
aste management promotes a favorable pub-
Yic attitude toward the industry.

Tigposing of dead birds is an incressing
problem. Daily numbers and poundage of
dead birds can be dicfated by the birds” age
and weight, the number of birds in the poultry
house, and climatic conditions. Acceptable
methods of disposal include {1} burial, (2} in-
cinerztion, (3) composting, and (4) rendering.
Burial pits may have severe environmental
limitations in areas of porus or fractured soils
that would allow leaching of nutrients to
groundwater. Incineration has some lirnita-
tions: the possibility of air pollution and fuel
and fabor costs,

Many progressive growers are switching to
compesting or to rendering as preferred sclu-
tions from an environmental and economic
viewpoint. A grower must choose 2 method
compatible with hig or her individual epera-

T = thoussrnd $

#4 = miltion §
B = biflion $

A

7

0
PATIINAL AZRCIR TSEAL, STAYHTICAL BERVICE: 190
Figure 1—Poultry cash fecetpts {in doliarsh.
oveRview 7
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tion and company preference. Dead bixds must
be treated as a resource that can add valoe toa
grower’s operation. Improper methods of dis-
posal are whaceeptable and cannot be toh-
doned.

State regulations and permitting require-
ments very from state to state and may be

more stringent than nationsl regulations. In

general, environmental needs are site specific
and regional in nature. Local sources of infoz-
mation, including industry associations, ap-
propriate state agencies, soil and  water
conservation districts, and the USDA Soil Con-
servation and Cooperative Extension Service
offices, should be consulted to ensure that your
waste mapagement plain complies with all
state and federal regulations.

Fhere is not a single best or optimal ap-
proach te protect or preserve water quality and
the enviropment, Good waste management
practices are essential if the poubiry industry is
o continue to grow and thrive under today’s
environunental chalienges. The remainder of
this handbeck relates to the management of

poullry wastes, mortalities, and wastewater.
Inforrhation sheets on these topics provide
management “guidance” to help poultry pro-
ducers make sound envirenmental decisions;
addifional fact sheets discuss other environ-

mmental issues and allermnative technologies,

and sources of assistance are provided in the
section on Resource Information (RJ). Produce-
ers are encouraged to seek assistance from the
appropriate state and federal agencies, private
consubtants, and other professionials on how to
implement waste management techniques that
protect water guality and the envirorument.

« Pennission is hemby granted 1o growers, as-
soctations, and olhers serving the poultry industry
13 reproduce this material for further distribution.
The Poultry Water Cuality Consortium is a coop-
erative affort of industry and government to e
lity and adopt prudent uses of pouitry by-products
that wilt preserve the quality of water for every-
ore, The Poultry Waler Cuality Consortium does
not diserirminate agains! any person or group aa
the basls of race, color, sex, handicap, age, of ha-
tionai origin.

for everyone.

8 POULTRY ENVIRONMENTAL ISSUES AND MPAGTS

Other pages in this handbrok confain more detalled information on these subjects. Permission is hereby
granted to prodicers, growers, and associations serving Ihe pouitry industry o teproduce this materal for
further distipution. The Poultry Water Quality -Consorliom i & cooperative efforl of industry and
goverment o identify and adopt prudent uses of poultry by-prediucts that witt preserva the quabity ot water

POULTRY WATER QUALITY CONSORTIUM
HB-2C, 1101 Market Street » Chattancoys, T 37402-28061
Tel: {815) 7517297 « Fax: (519} 751-7471
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rotecting natural re- Surface water is the runoff that flows above

sources is a major goal ground through rivers, streams; and springs
of the agricultural community in general, and uniil it eventuatly drains into the sea or oceans.
pouitry producers in particular, who care The land area that collects yuroff in défined lo-
about the environment. The quality of our air, cations is called a watershed, and no matter
soil, and water resources, the welfare of our how far one lives fromn the water, everyone
andmals, and hwman health jssues are impor- lives in a watershed (see Fig. 13,

tant to us and to our children; they are our cof-
nection to the futare. Water quality is the most
important environmental concern of the poul-
try Industry.

Groundwater is water that percolates
through. the soil or enters the earth’s subsur-
face thiough sinkholes, permeable soils, and
fractures in rock formations. The underground

Environmental protection  begins  with watér formation is known as an equifer within
awareness. We have to know what's ak stake which the grotindwates moves in various di-
when we read or hear about water quality and rections. Some aquifers are several hundred
conservation, or that high toncentrations of ni- feet deep while others lie near fhe surface of
trates or other contaminants have been found the earth, The upper level of shallow aguifers
in surface and groundivater. Wirrieed to ander- is called the water table, It rises and falls de-
stand how the industry’s waste managgmert pending on how dry or wet the season Is, or
affects water quality. Above all, we must be how much groundwater js-extracted for use.

able fo assess the opportunities we have, 2%
private producers and as-an industry, to meet
these environmental challenges head on.

Water is a renewable resource; therefore,
surface and groundwater are constantly being
replenished. But water can also be used wup

Pouliry growers and the industry must be faster than it can be renewed or, in the case of
concerned about the quality of water that groundwater, “recharged.” Groundwater Te-
comes into ard flows from their farms or charge is enhanced by limiting runoff. Human
plants. The industry’s first concerns are those activities that speed runoff or add contami-
that everyone shares: Does the waler we use nates to surface and groundwater must be con-
supporl our needs? Is it drinkabie (potable} trelled. Land  sediments, animal  wastes,
and ‘pajatable? What does it cost to supply pesticides, detergents, oils, and grease are
walerto eur homes and businesses? Would ad- some of the human contributions to poor
ditional costs for water lreatment ensure its water quality,

safety for our use?

Understanding Water Pollution

Where the Water Is Strictly speaking, pure water does not exist.

Waler covers 70 percent of the earth’s surface. Even rainfzll contains gases, dust, and ions ac-

but only 3 percent of the earth’s water is usable quired from the air. In faci, water {a molecule

by plants, anitnals, and humans. Usable water containing two hydrogen atoms and one oxy- :

exists either as surface watér or groundwater. gen atorn) is a solvent; its ability to dissolve x
1
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Fignire 1.~1L5, Watershed Regions (Brown and Caldwell).

substarices is essential to plant and animai life. We expect, then, to find some dissolved
Most of the substances, elements, or com- substances in water; however, water’s proper-
pounds that we think of as poliutants are also ties are degraded — its quality impaired - if it
found naturally in water: nitrogen, phospho- contains chermical, biplogical, physical, or ra-

. rus, potassium, caicium, magneshum, sodium, diclogical substances in sufficient quantity to
hicarbonate, chioride, sulfate, carbon dioxide, restrict its use. Water quality standards defined
axygen, and some heavy metals. But when one by the U.S. Environmental Protection Agency
or mare of thess substances s found in exces- {EFA) identify what substances must not ap-
sive amounts, the water’'s nuse i -impaired and pear in witer and at what corcentrations other
the water may be considered polluted. substatces may be permissible under certain

condifions. Tests or analyses performed on
drinking water, surface, and groundwater il-
hastrate the complexify of the issue.

Potentially polluting substances, some-
times called dissolved substances or solids, can
be organic or inprganic, and they occur in nat-
dral interaction among the elements of earth
and sky. Their effects include color {or Jack of
clarity) and offensive taste and odor. They can v This information sheel bas introduced the
be added to the water during industrial, agri- topic of water quality. Poullry grawers and others
cultural, silvicultural, land development, or should always check wilk: local health sgencies or
other activities that serve huinan needs. and state departments of enviforimental pretection of

. ] shmilar agencies to ensure that they have acoess
pleasures. In the poultry industry, for example, 10 current water quality critetia and standards ap-

companents of manure, dead birds, and phcabite to their location, Water quality criteria are
wastewater inchade nuirients that may be re- published in the Federal Register as they afe de-
jeased to water through direct discharge, ex- velopad.

cessive runoff from the lznd, or leaching
through the soil.

2 PROTECTING THE ENVIRONMENT AND 'WATER QUALITY
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Refevences

Kinizer, B.E 1990, How poultry waste management can
prevent conlzrmination of ground and surface waler.
Piges15-21 in Proceedings of the 1990 National Poultry
‘Waste Management Symposium, National Pounltry
Waste Management Symposivm Committee, Aubum
Uiniyersity Printing Service, Aubum, AL,

National Pork Producers Councdl. 1992.Guide to Environ-
mettal Guality in Pork Production. National Pork Pro-
duceis Touncil, Environmentd! Task Force, Des
Maoines, 1A,

Traits, G.B. Jr 1990: Why address the problem? Ap over-
view of the poullry system’s vesponse to major envi-
ronnental issses. Pages 7-14 in Proceédings of the 1990
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tional Poultry Waste Management Symposium Come
mitter, Auburn Universily Prinling Service, Aubum,
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Othar pages in this handbook contain mare detadied information on these subjects. Permission is hereby
granied 1o protucers, Growers, and associations serving the poultry industry o reproduce this matenial for
further distribution.. The Poultry Water Quality Consortium is a cooperative elfor of industry and
goveroment o identity and adop! prudert uses of pouliry by-products that will preserve the quallty of water
for gveryone, WO 1~ B4

POULTRY WATER QUALITY CONSORTIUM
HE-2C, 1107 Marke! Street « Challanocoga, TN 37402-2801
Tel: (616) 751-7297 + Fax: (615) 751-7473
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ublic domestic water
supplies are regularly
tested or analyzed for pollotants or contami-
nants. The results can be obtaided from local
health departments or appropriate state agen-
cies. Private water supplies or wells should
also beanalyzed.

The mest common tests for water quality
analyze (1} pH (the level of hydrogen ions in
the water}, {2) total alkalinity; (3) total hard-
ness, {4) salts, (5} chlorine, {6) dissolved oxy-
gen, {7} metals, and (B) pathogens. Sometimes
watoer needs to be tested for heavy metals, such
as lead, mercury, or zing or for toxins, such as
DIIT or Atrazine. In some aréas of the country,
tests for radiological confaminants may be
needed. The following parameters are used to
test water’s chemical properties.

¥ The measure of pH i1 water determines its
acidic or alkakine quality on a relative scale.
{Foir example, in a solution of hydrochloric
acid, the pH is 3; for sodium hydroxide, itis
12.) In water, on &-scale from 0 to 14, a pH
measure of 7 is neutral; for deinking watet
for humans and ardrnals, the desirable mea-
sure of pHis 650 8.

¥ The total alkalinity of water is & measure of
its capacity to neulralize acidity, which is
usually expressed in milligrams per liter of
calcium carbonate [mg/L of CaCOs) Natu-
ral waters may have less than 50 or as
many as 500 mg /L of CaCO;). These varia-
tions may be affected by the rocks and soils
that the water passes through. The alkalin-
ity varies with pH and hardness, but
sudden fluctuations may indicate a con-
taminant,

¥ Water also contains total dissolved sclids
{TD5} and mdnerals. TDS represent the sol-

HAT Is WaTER QUALITY

uble mineral or sall content of water, espe-
cially calcium, magnesium, sodium, chlo-
ride, sulfate, bicarbonate, and silica. These
substances, if excessive, can affect indus-
trial processes, and their presence in water
is. frequently associated with discharge
from industrial operations. TDS also affect
the germingtion and growth of plants apd
the paiafability of drinking water. Sorme
minerals are desirable for their berieficial
properties, Drinking water should pot have
more than 500 mg/L of TDS and irrigation
waters may have up 161,500 mg/L of solu-
ble minerals.

Hard waters contain s mich calcium and
magnestum that it is difficult to make
soaps lather, When heated, bard water
forms scale or deposits that we see on
covking utensils and water pipes. Water
softening solves the haxd water problem
but may increase the amount of sodium
in the water — a possible danger to peo-
ple on low sodium diets. Sodium in
drinking water should be [imited to
about 20 mg /L.

Total iron (suspended and dissolved)
causes problems in water if it exceeds 0.3
mg/L. High.iron levels impart a reddish
brown color to water or a bad laste to
cooked foods and may vestrict grawth in
turkeys.

Cirloridés in water should not exceed 250
mg/L; otherwise, the water may have a
salty taste. High chiorides may also indi-
cate pollution from sewage or other
Solirces.

Sulfates, which should pot exceed 250
g /L, are caused by the leaching of nat-
ural deposits of magnesinum sulfste

PIGEON.0304
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{Epsom salts) or sedium sulfate
{Glauber's salt). These salts are undesir-
able because of their laxative offscts,

Nitrates {NOs-) and nitrites (NOz-) pose
heaith problems to andmals and humans,
including poultry. Their presence in sur-
face or groundwater in large amounis
may indicate that somgone has over-
fertifized a field or alkiwed & septic tank
system feilure. Nitrate levels in drinking
water should not exceed 10 mg/L: and
ritrites, which corvert to nitrates, sheuld
not exceed 1 mg/L.

¥ Chiorine gas and  other chlorine come-
pounds are powerhi disinféctants and oxi-
dizing agents. Chiorine should be limited
in drinking water to no more than 8.05
mp{1.; bowever, there must be o sinall chlo-
fine residual in drinking water o assure
that it is disinfected.

¥ Dissolved oxygen {DO), which is vital for
aguatic life, tan be a key test for water pal-
lution. At DO levels below 3 mg/L, fish
may become stressed or die. Generally, in
unimpaifed waters, dissolved  oxygen
rapges fram 7 o 14 mg/l, However, DO
levels approaching 14 mg /L on sunny days
may indicate high density ajpor growth
and possible nutrient earichment {pollu-
tiorn).

Usually, amnong these parameters, only pH,
totaliron, DO, and nitrates /nitrites have refer-
ence to poultry. Nevertheless, careful and com-
plete monitoring of private waler supplics and
wells is & must because they provide drinking
waler for home and poultry aperations. When
the cheimical properties of water exceed accepl-
able limits for intended uses, water quality is
impaired.

Biolegical Properties

Privale water supplies should alse be tested
onge ar twice a vear for any sign of coliform
bacteria. The test for feca) coliform hacteria can
differentizte Butween the bactertas found in
soils and plants and the bactéria found in
warmblooded animals. Commuon symplams of
coliform bacteria in humans are intestipal
bloating and diarrhea.

Other bacteriofogical tests can identify
many kinds and numbers of bacteria in water,
but they do not separate harmiul and harmless
bacteria. Tests for Fecal Strepiococcd, Shigella,
Solmonelia, Staphylococd, and other bacteria
may be necessary under certain circumstances.
Thase tests are specific, time-consuming, and
expensive. They isolate bacteria that cause ty-
photid fever, eye and ear infections, dysentery,
boils, or other skin diseases. There are also
tests for viruses, protozoa, and parasites.

It surface waters, aquatic vegetation and
microscopic animal and plant life may be stim-
ulated or relerded by various water quality
factors —- pH, ndtrients {nitrogen and phos-
phorus), and turbidity, among others. But

growth and decay cycles may have side effects

that adversely affect the water quality. Even
helpful substances can become harmful in
overabundance; for example, organic nitrogen
in ariimal wastes and solls can cause “putrient
loading,” which resuits in low DO levels and
eutrophication (Lo, an overly productive
waterbody)

Physical Properties

Physical characteristics of water include tur-
bidity, color, tastes, odors, and lemperature.
The presence of foam is an indicstor of dis-
solved organic substances, perhaps raw sew-
age. Suspended particles may cloud the vater,
and dissolved substances may alter its odor or
taste. Turbidity or doudy water may indicate
the presence of sediments, which reduce light
penetration. Color affects quality and can be
aesthetically displeasing. Taste and odors can
restdt from dissolved thetals, pases, or chemi-
cals.

Radiological Properties

Some radicactivity in waler, food, and air i
natural. However, if higher lovels than usual
are suspected, the appropriate state agencies
should be notified.

Without efficient management of poultry
waste and dead birds, poultry operations
could become a source of excess nutrients, dis-
ease-causing bacteria or viruses, and dissofved
substances in our nation's surface and ground-
water supplies. Proper waste management wifl
erthance the quality of water for everyone,

WHAT IS WATER OUALITY
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vvery year, the poultry in:
fdustry produces about

20 million tons of manure/littey, 50 million tons'

of dead birds, and 46 billion gallons of waste-
water, What happens to these by-products can
be good or bad for the industry and for the envi-
ronrnerit.

©Omn the one hand, poultry wastes can do a
lot of good, They can be used as fertilizer, soil
enhancers, cattle feed, or energy. Poultry pro-
dicers can add value to these products ~— and
prevent them from contaminating surface and
groundwater - by using proven, acceptable
methods of collection, storage, handling, dis-
posal, and management. All such beneficial
uses depend on proper management. Withost
such management, the value of the waste rap-
idly declines; resulting in its greater poternitial
for adversely- affecting the environment and
water quality.

To control and prevent pollution, poultry
growers reed 1o understand how these values
can be enhanced and maintained and how the
wasles may contribute to point and nonpoint
source pollution. The value in poultry by-
products and their poténtial to cause water
poi!uticm Tave the same source. That is, the
wastes and dead birds contzin elements of the
following categories: nutrierds and salts, sus-
pended materials, products of biological reac-
tions, and microorganisms. These elerments can
be benefical to the grower and other farmers,
or they can be harmiul to the enviroriment.

Nutrients and Salts

Poultry manureis a valusble nutrient for grain
and fiber trops, forage crops, fnuits, and vege-
tables. However, if manure, litter, dead birds,

PovuLTrY PRODUCTION AND
[ATER QUALITY

and / or wastewater are not properly protected,
water contamination can occur from the pre-
mature velease of nitrogen and phosphorus
into the environment.

Nitrogen is an essential plantnutrient but,

in excess, it can be harmful. High concenira- |

tions of nitrate {dissolved nitrogen) in drinking
water can affect human health, especially inin-
fants and children. Avunonia in small quanti-
ties is toxi¢ to fish and aquatic organisms.

When nitrogen and phosphorus concentra-

tiens in waterbodies rise too high, algae and

rooted ‘aquatlic plants take over, prematurely
aging and chicking the waterbody and creating
undesirable conditions. ~ odors, offensive
taste, and discoloration — all of which <an
make the water unfit for consumption or recre-
ational and aesthetic-use. Further, these eutro~
phic conditions can kill fish, cdog water
freatment plant fiters, and lead fo the growth
of blue-green algae, a species that can be fatal
to livestock.

Because nitrate-nitrogen is highly mobile,
it can leach into groundwater and flow with
stormwater runoff into surface waters. If too
much poultry marure and fitter are used as
fertilizer, nitrogén and phésphorus conceritra-
tions in nearby waters are likely fo be high.
Soil erosion also increases the amount of phos-
phorus in surface waters. Excessive phospho-
ms in soil, above 800 mg/L, may become
soluble and move into groundwater,

Caldum and sodivm salts are added to
poultry feeds to help the birds maintzin chemi-
cal balance and nuirifon. Excess salts pass
through the animals and are eliminated in ma-
nure. Sometimes, when the waste accumulates,
the salts leach inte groundwater and enter
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surface water through unprotected runoff,
There they after the water’s taste or harm
freshwaler plants and animals.

Buspended Materials

When suspended matter from poultry wastes
reach surface water, the waterbody not only
looks unattractive —— the quality of thi water
invariably suffers. The suspended material re-
duces the penctration of sunlight.and therefore
slows the production of oxygen The resuit is
an oxygen demand that reduces the levels of
dissolved oxygen in the water, It also clogs fish
gills, makes it difficult for sight-feeding fish to
find foud, and settles over fish spawning areas.

Products of Biological Reactions

In a natural environment, the breakdown of.or-
ganic matter, such as poultry waste, is 2 func-
lbn of complex, interrelated, and mixed

biological populations, All substances of ani-

mal or vegetable origin contain carbon and are,
therefore, organic. Organic matter is converted
to simple compounds by naturally occurring
miciorganisms. These simple compounds
may be other forms of organic matter or they
may be nonerganic cempounds or gases, such
as nitrates, orthophosphates, ammonia, and
hydrogen sulfide. A biological reaction occurs
when manure or other organic-matter is added
to water and aerobic organisms {oxygen re-
gquiring organisms) begin the decaying proc-
ess. The bacteria consume free oxygen and
produce carbon dioxide gas. Under anaerobic
conditions {without oxygen}, methane, amines,
and sulfides are produced.

Microorganisms

Desirable dnd undesirable microorganisms live
in pur environment. Animal waste is a poten-
kal source of some 150 disease-causing organ-
isms or pathogens. These organisms include
bactedia, viruses, fungi, protezpa, and para-

sites, Examples of undesirable microorganisms
include Salmonella, Listeria, coliform, New
Castle {virus), ringwonm, coccidiosis, and As-
caris.

When found in waler or wastes, these
pathogens pose significant threats to humans
and other animals. They can infect humaris
and animals through drinking water, contact
with the skin, or consumption of fish or other
aquatic animals.

Most pathogens die relatively quickly.

However, under the right conditions, they can
live long enough to cause problems. They may
persist Jonger in groundwater than ih surface
water.

v Producers can prevent poyllry by-produds or
wasgle from contaminating water. However, anvi-
rommental needs are site specific amd regional i
nalure, In some cases, state reguiations and per-
mitting requirerments may be morg siringent than
federal reguiations. Theralore, Jocal sources of in-
fermation, Including industry associafions, state
depariments of eavionrhental prolection and
pubtlic health, and USDA Soif Conservation Serv-
jce -and Cooperalive Extensionr Service offices
should be consulfed sbout poully waste or by-
products that affect water quality.
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LY

5 the poultry industry
grows, so does cuncern
for water quality, conservation, and manage-
ment of our natural resources. Growers have
individual and civic reasons fér cating: you are
resporsible, with other human beings, for the
earth’s envirorument and — more personaliy —
you sealize that yeu, your families, and neigh-
bors all drink the satme water, Poliution is tk-
tolerable whether it is detected in your own
fernid and water, or after it has traveled many
miles downstreamn from the source, The arith-
metic is simple: good environmental steward-
ship reduces the cosls of production, red Gres
water pollution, saves natural resources, and
rakes good néighbors.

Changing Attitudes

It is important 10 note that most foderal rogula-
Hons are delegated to states. In some few cases,
double jeopardy may éxist — the effect.of com-
bined federal and state regulations. Because
states monitor waler guality resources, poultry
owners must check with state and Jocal agen-
cies before setting up compliance programs.
Often the states aremore stringent than federal
enforcement requires. Engineering and gov-
ernument consultants can help growers know,
understand, and comply with the reguiations
irt their area.

Reasons to change personal attitudes to-
ward water use and conservation have less to
do with regulation than with management.
Growers want a good public Hmiage, cost redug-
tiors, efficiency, and compliance. Most opera-
ticns have discovered a workable slogan and a
reasonable directive in “potltion prevention
pays.” Making pollution prevention changes
can bring & big return on investment; however,

they should also be made with an eye on the
best ways to protect the environument. For ex-
ample, we should

¥ prevent the generation of wastes
where possible;

¥ recycle wastes that cannotbe
pravenied;

¥ pretreat wastes to elirninate
possible contaminants; and

¥ dispose of unusable wastes
property as a last resort.

Water quality concerns for the poultry in-
dustry inclode

¥ protection of water quality
through managemerit of soil
erosion, waste, nutrients, and
pesticides;

¥ the continuing availability of
water in sufficient quantities for
washing, making brine, cooking,
cooling, cdeaning, processing,
conveying, and sénitation; and

¥ the safe disposal and use of
wastewater and other wastes.

Management commitment and awareness,
scientific research and cemmon sense, and in
sume cases, new installationy 2nd equipment
are needed to protect the availability and
quantity of our natural resources. The scope of
the problem is global, national, and industry-
wide; cooperalion among agencies, associa-
tions, and individuals speeds the development
of technology and its fransfer, and creates a
participatory environment that encourages the
search for solutions.
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Difficulties encountered in the 1950s and
19605 often resulted from an absence of water
guality standards and confusing, confradic-
toty, Or nonexistent national effluent limita-
tions. These difficulties have been remedied by
natiorral legisiation and regulations that are
often administered by the states. Federal legis-
lation for controlling water pollution that has
developed over the past two decades Hlius-
trates the national commitment to develop and
implement 2 strategy that will lead to cleaner
air and water.

Point and Noapoint Source
Pollution

For best management, water pollution sources
are divided into two groups depending on
their point of release. Point source pollution
has a known origin, such as a pipe or storage
tank. Nonpoint sources of pollution are dis-
persed, harder to pinpoint, and cumulative.
They include land uses, such a5 human activi-
ties, that are potentially significant because
they occur in high densities. Agriculture, min-
ing, forestry, seplic and other waste disposal
systems, and wban runoff are examples of
nonpeint source pollution.

Poultry growers must know how to man-
age point and nonpoint sources because waste
handling and disposal may contribute to non-
point sources of poliution; while concentrated
animal feeding operations {CAFQOs), including
some large pouliry houses, are regulated as
point sources of pollution, Federal law gener-
ally forbids point source discharges, that is, the
discharge of any pollutant or contaminate fo
“waters of the United States.” States adminis-
ter the federally mandated National Pollutant
Discharge Elimination System [NPDES) pro-
gram. This program requires dischargers to
have an operating permit before discharging
potentially conteministed wastewater into
streams, ponds, waterways, sinkholes, drain-
age diiches, or groondwater.

Practices that protect surface water include
diverting off-site drainage around the feeding
facility and constructing storage for manure
and process-generated wastewater. Adequate
runoff storage should be included in the de-
sign, Lagoons or helding ponds should be
buiit to hold a 25-year; 24-hour duration storm.

Managing Noupoint Source
Pollution

The extent and importarce of nenpoint sources
have been more fully realized in the last dec
ade. But nonpoint sources are so diffuse that
they are usually assessed Jocally on a stream-
by-streamn basis and controlled by best man.
agement practices (BMPs). BMPs are roufine
methods of animal and crop farming that also
contsol stormwater. That is, they are farming
methods that control or eliminate the poten-
tially harmbful effects of agriculture on runoff,

Compliance Issues

Water quality legislation has teeth, Section 308
of the Clean Water Act establishes criminal
penalfies for fatlure to comply with the regula-
tions. The threaf of prosecution can be a first
step in forcing compliance; the charges' can
range from minor infringements or negligent
actons (lightly punished) to more sericus
charges of conscious vinlations and knowing
endangerment. Knowing sand willful endan-
germent and outright falsification are the most
serious charges.

In short, point source wastewaters that
leave 3 poullty house or plant must comply
with the national effluent levels. A pretreat
ment program may be necessary. Some poultry
operations have discovered that running their
own pretreatment plants, though expensive,
can be more efficient than other methods of
compliance,

The U.S. Envirenmental Protection Agency
now uses audits to determine how and why
publiddy owned treatment works are not in
compliance. Recent regulations {in 40 CTRE
Part 403} concern pretreatment:

¥ Pollutants that would interfere
with the operation of the publicly
owned treatment works or cause
fire or explosive haards are not
permitted.

¥ No pH levels lower than 5.0 are
atlowed.

¥ Solid or viscous poliutants are
monitored.

UNDERSTANDING WATER QUALITY REGULATIONS
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¥ High levels of biclogical axygen
demanding substances {(BOD) are
regulated as are oils, grease, and
toxic gases.

The poultry industry should, therefore,
take an aclive part in pretreatment programs.

Current Developments
The Clgan Water Act was amended in 1987 and

is scheduled for further amendment and

reauthorization in 1994 or 1995. The original
legislation (and NPDES program) was mainly
concerned with industrial wastes; the later
amendenents have placed, and will continue to
place, more emphasis on controlling nonpoint
sources of pollution {urban and agricultural
runoff).

Sinice- 1987, nonpeint source pollution has
been recognized as a major contribukor to sur-
face and groundwater contamination. In addi-
tion, permits have béen required since 1972 for
concentrated animal feeding operations,

Poullry growers and processors should be
concerned beyond the shortsterm availability
of water resources. But a change in our attitude

about water use .depends on cooperation,.

knowledge, and commitment to guality, effi-
clency, and environmental protection.

v Federal regulations are adiministered in most
cases by the States, whose reguldlions and per
mitiing requirements vary and may be more.sifiri
gent than national regulations. Please consull
local sources of information, intluding industry
assodiations, stale departments ol environiiental
protection and public health, ang LSDA Soil Con-
servation Sévice and Looperalive Extension
Service offices, 1o ensure thal your wasts man-
apemernt activities comply with ail reguiations and
ordinantes.

References

Carawan, R.E: 1992, Update on federal wastewaler regu-
lations. Pages B$-103 in |.P. Blake, J.O. Denald, and FH.
Patterson, ed, Procéedings. 1992 National Pouliry
Waste Menagement. Symposium. National Pouitry
Waste Manzgemere Symmposium Committee. Aubum
Univirsity Printing Service, Aubure, AL,

Gleichert, G.C.y EW. Brunton, and K. Whitmire. 1992,
Corporzie Management Commitment to Wagte and En-
virsnrental Management. Panel. Pages 19-32 in Pro-
ceedings 1992 Natiopal Peultry Wiste Managemen?
Sympusium, National Poultry Waste Management
Symposium Commistee. Aubum University Printing
Service, Auhurn, AL

33 US.C §1257 et seq. {Title 33, Section 125 of the 1.5
Codé is correlatod to 5101 of the Fedetal Water Pollu-
ton Conlrol At {1972 Bt is entithed "Congressional
Declaration of Goals and Policy.”)

U Department of Agriculiore. 1992, Agricultural Waste

Management Field Handbook, Fart 651, Suil Conserva-
tion Service, Washingfon, DX,

tor everyone.

Other pages in this handbook confain more defailed information on these subjects. Permission is hereby
grariied lo producers, growers, and associalions serving the pauitry indastry fo reproduce this matenal for
turther distitntion. The Pouttry Water Quality Consortium is a cooperalive effort of industry and
govemment to identify and adopt prudent uses of poultry by-products thatl will preserve the quality of water

POULIRY WATER QUALITY CONSORTIUR
HB-2C, 1101 Market Street « Chattanoogs, TN 37402-2801
Tel; (615} 751-7297 « Fax: (61517517479

War !4 ~6/94

UNDERSTANDING WATER QUALITY REGULATIONS 3

Page 21 of 37

PIGEON.0512



Case 4:05-cv-00329-GKF-PJC  Document 2505-2 Filed in USDC ND/OK on 08/20/2009 Page 22 of 37

POULTRY WATER QUALITY CONSORTILM
HB-ZC, 1101 Market Street
Chatiancoga, TN 37402-2601
{615) 751-7297
Fax: (615) 751-7479

PIGEON.D513




Case 4:05-cv-00329-GKF-PJC Document 2505-2 Filed in USDC ND/OK on 08/20/2009

Page 23 of 37

% gricoltural  activities,
iricluding the produc-

tion of poultry wastes, may be increasingly
responsible for centributling excess nutri-
ents (especially nitrogen and phosphorus)
toy our water resources. Nutrient manage-
ment planning in conjunction with land ap-
plications cam reduce or eliminate this
excess and contribute o more productive
farming by helping farraers apply only as
much nirfrient 1o the snil as the plants can
use. Maost problems can be controlted if the
grower knows how nutrients and soil inter-
‘act and plans accordingly.

Nitrogen, phosphorus, and  potassium
move through cycles on a farm. As nutrients,
they go from crops to animals (in feed) to the
s0il {waste applications) and back again to
other crops. [T the cycle holds, everything
works as it should. But if oo many of these nu-
frients are already in the soil or tvo much
waste is applied to the land, they tan move
with the soil into surface water or through the
soil inte groundwater until their presence in
the water reaches unacceptable levels, that is,
by sufficlent 10 impair water quality.

Nitrogen

Of the three major nutrients in poultry waste;
nitrogen is the most complex and fikely to con-
tnbute to énvircmmental problems. Most of
earth’s nitrogen exists as nitrogen gas in the at-
mosphere: {see Fig. 1). It can be transformed
intto inerganic forms by lightning or into or-
ganic forms by plants, such as soybeans, al-
falfa, or clovers. Nitrogen can also be
transformed into inorganic forms {comamercial
fertilizers) by epergy intensive processes.

ENVIRONMENTAL IMPACTS OF
PouLTRY WASTE

Most of the nitrogen found in animal
wastes i§ organic nitrogen. A smaller amgunt
of the ritrogen in litter Is ammonium. Qrganic
nitrogen can be mineralized or converted by
soil bacteria into inorganic nitrogen, the form
in which nitrogen is-available to plants. Exces-
sive organic and amrnonium forms of nitrogen
are transformed in the soil into nitrate nitrogen
{that is, into water soluble nitrogen).

Losses of nitrogen from the cropping sys-
tern can oeour as a result of sarface runoff and
leaching. Surface runoff can move dissolved
nitragen {especially nitrate), amumonivm nitro-
gen attached to eroding soil particles, and or-
ganic nitrogen contained in organic or plant
residues into streams and lakes. Nitrates move
with the soil or leach through well-drained
scils past the root zope inte the groundwater
supply.

High levels of wnitrate can be toxic to
fiman health, especially mewborns. Mitrate
can reduce the blond's capadity to carry oxy-
gen or cause internal suffocation, Scientists tell
us that too much nitrate can affect the weight,
feod conversion, and performance of poultry,
Too ruch nifrogen in surface water can kil
fish.and cause the water to be léss productive.

Phosphorus

Poultry  wastes  also contain  significant
amounts of phosphorus {Fig. 2). Phosphorus,
like titrogen, is essential for plant and aniroal

growtly huwever, if i is used umproperly,

phosphorus can alse contribute to erviron-
mental and water quality problems. it can be o
inajor canse of water quality degradation in
surface waters.
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Figure 1.—The nitrogen cycte.

Phosphorus exists in either dissolved or
solid form. Dissolved phosphorus usually
exists as orthophosphates, inorganic poly-
phosphates, and organic phosphorus in the
soil, Phosphorus in the solid form s réferred 1o
as particulate phosphorus and. may be. com-
posed- of many chemnical forms. Particuiate
phosphorus comes in four Qassifications:

¥ adsorbed phosphoros, which aftaches o
56l particles;

¥ organic phosphorus, which is found in
dead and living materials]

¥ precipitate phosphorus, which is mainly
ferfilizer that has reacted with calciom, aju-
minurm, and iron in the soil; and

¥ mineral phosphorus, the phosphorus in
various soil minerals.

Approximately two-thirds of the total
phosphorus in soil is inorganic phosphorus:
the remaining ene-third is organdc. Both forms
are involved in fransformations that release

witer-soluble phosphorus {which can be used
by plants) from solid forms, and vice versa.

Phosphorus-laden goil moves via runoff
into rivers, lakes, and streams, where it can
cause excessive plant and algae growth, which
in turn depletes the dissolved oxygen content
in the water. Phosphorus-enriched waters con-
tribute to fish kills and the premature aging of
the waterbody. In the end, the beauty and usc
of the waters are seriously curtailed. Even rela-
tively small soil losses may result in significant
rurioff leading to high mutrient depositions in
the water.

Controlling soil erosion and proper land
application of phosphorus-containing wastes
will greatly reduce the amount of phosphorus
in water. Care must also be taken to prevent
soluble phosphorus from leaching inty ground-
water.

Applying poultry waste to the Jand at rates
based on supplying the nitrogen needs of grain
or cereal crops can kead to 8 phosphorus
buildup in the soil. Planting forage crops in ro-
tation with grain crops will help remove excess
phosphorus. Maintaining soil pH at the recom-
mended leve] is also an effective and gconomd~

ENVIRONIMENTAL IMPACTS OF POIALTRY WASTE
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Figure 2.—Abbreviated phosphorus cycle.

cal practice for maximizing phosphorus effi-
dency. Urops tse phosphorus most officieatly
when the soil pH is between 6.0 and 7.0,

Soil phosphate levels are an imporrant con-
sideration in calculafing poultry litter applica-
tion rates. Land applications should be made
dnly to soils that do not already contain exces-
sive phosphate levels. &n analvsis or fest
should be conducted on each waste seurce
prior to land applications to determine proper
phosphorus application rates.

Potassium

Potassium in potiliry waste is a soluble nutri-
ent equivalent to fertilizer potasstum. (Lx-
creted as urie acid, #l is combined with the
feces, and referred 1o as excretal) It is immedi-
ately available to plants when it is applicd. Po-
tassium is fairly mobile but does remain in the
soil to help supply plant needs, for example,

sirong stemns, resistance to disease, and the for-
mation and transfer of starches, sugars, and
oils. Excessive amounts of polassivm can ins
hibit or restrict the growth of some plants at
certain stages of development, Small amounts
ot putassium may be leached to groundwater,
especially in sandy soils; however, potassium
or polash is usually not & threat to water gual-
ity or considered a pollutant.

Heavy Metals and Trace Elements

Heavy metals and trace elements, such as cop-
per, selenium, nickel, lead, and zinc, are
strongly adsorbed to clay soils or complexed
fchelated) with soil organic maftter, which
reduces their potential for contaminating
groundwater. However, excessive applications
of organic waste containing high amounts of
heavy metals or trace elements can exceed the
adsorptive capacity of the sofl and increase
the potential for groundwater contamination.

ENVIRUNMENTAL HPACTS OF POWLTRY WASTE
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evelopments  within
he poultry industry,
changes in land use patterns, and increasing
restrictions or regulatiéns on the disposal of
poultry -waste: have significantly aitered thie
industry’s. attitudes about this immense re-
source, Over 50 miltion 1ons of pouliry waste
arg produced each year Bécause production is
concentrated in very amall geographic areas,
waste management planning is extremely im-
portant.

Historicaily, poultey growers applicd poul-
try vaste to their farms as much to dispose of
the material a5 to use it for fertitizer. Difficul-
ties with this practice increase with the supply
for several reasons:

¥ less cropland is farmed today than 20
yéars ago, sand more poultry opperations
exist today,

¥ Other resources {wastewaler, vomposted
residential waste, and sludge) are also
being used for land applications, which in-
creases competition for the remaining crop-
lands and pastures.

¥ We know now that valuable nufrients «—— ri-
trogen, phospharus, and potassium ~— gre
sguandered and water resources are threat-
enad if land spplications of waste are over-
done or misappliied.

¥ Regulations regarding waste management
are now enforced by many states.

Concern for water quality has been a major
catalyst for the upsurge of intetest in new ap-
proaches to land application. Today's growers

are finding that poullry waste planning in-
creases farrn production, protects the environ-
ment, and fowers.costs,

An Integrated Approach

Traditionally. poultry growers have efficiently’
dispused of these wasies as soon as possible by
spreading the mamité or hitter on croplands or
pasture. Now growers plan for its uitimate
use, and waste management beging inside the
poultry house. Along with the grower's objec-
tives, for example, fock heslth, production,
and odor control; today’s waste management
plarining must also protect water guality and
contribute foa profitable farm operation, Inte-
grating these broad objectives requires marny
growers 1o develop other options in addition
ta land application.

natural rescurces—— afy, soil, water, plants, and
animals — poultry growers must plan their
waste management practices carefully, They
must base application rates and Hming on soil
tes{ results and crop removal needs along with
an analysis or estimate of the nutrients con-
fained in the manure or litter.

gins bafore actual production and shay have as
many assix steps or functons (Fig. 1)

management process. What are these wastes?
How much does 3 pacticular operation pro-
duce on an annual basis? Where or how can
these wastes be used? The sevond step, once
the quantity and quality of the wastes have
been determined, is to put efficient collection
methods in place.

Thus, to be profitable and to protect our

Foultry waste management planning be-

The first step is to understend the waste

PIGEON. 0517
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Production |

Collaction !

. Storage i Transfar Trentment
l {hiffzation

Eot p gpetitic systemn iess functiona may becnmbined,

tepurted, sliminated, or srranged ws necsracy.

Figure 1.—85teps in an animal waste managément
planning system. .

The third and fourth steps are to have ade-
quate storage facilities and the ability to trans-
fet of move the waste from the point of
collection to the sppropriate point of use. In
some cases, a fiffh step is included to deter-
mine whether biological, phvsical, or chernical

ireatment of the wastes is needed to reduce the,

potential for poliution or to prepare the wastes
for final use.

The sixth and final step in the waste man-
agernent plan is to use the wasies — normally,
for land application as a fertilizer and soil im-
provement or as a feed ingredient — in accor-
dance with the nuirient management plan,
Growers will usually have identified sufficient
fand on which to apply the waste before pro-
duction begins. If enpugh lahd does 7ot exist,
other uses must be assigned or additional
lands located for disposal.

The Benefits of Natrient
Management

Nutrient management planning begins when
the pouliry waste management plan has pro-
ceeded from conservation and protection to
the actual use of these products for land appli-
cations or energy and feed production, Mutri-
ent management planning  matches  the
rustritional requirements of the soils, crops, or
othér fiving things with the nutrients available
in the rmanure or ltter, thereby preventing nu-

trient imbalances, health risks, and surface and
groundwiter contamination,

Nutrient managerrient recognizes the nitro-

gen, phosphorus, and potassium content of

poultry waste, which is its value; and increases
this value by maiching the nutrients available
in the resource with the nutrients needediiri the
application. This planning aiso reduces dis-
posal and handling costs. Nutrient manage-
ment planning makes it possible touse poultry
manure to replace commercial fertiiizers or at
least tor reduce their use — thereby reducing
the costs of nutrients associated with crop pro-
duction: Nutrient management also minimizes
the potential harmful effects that overapplica-
tion can have on the environment.

An essential goal of nutrient management
is to make sure that any poultry waste, espe-
cially manure or litter, is used safely and effec-
tively. Mulsient maragement is, in fact, the key
to using this waste as 2 beneficial by-product.
To ohtain maximum benefit and prevent possi-
ble contamination of surface and groundwater,
the following management principles znd
practices can be applied:

¥ Develop and apply a Resource Manage-
ment System, an Animal Waste Manage-
ment Systerh, a Nutrient Managemnent
Plan, or similar program. Assistance is
available from the local offices of the U.S.
Department of Agriculture’s Soil Conserva-
tion Service, the Cooperative Exiension
Service, or state departments of agriculture.

¥ Find out i your state uses nitrogen 2s a
basis for land application requirements. If
not, is phosphorus a concern in your area?

¥ Analyze poultry waste regutarly to menitor
major nutrients and pH levels. Proper soil
pH will help maximize crop yields, in-
crease nutrient use, and promote decompo-
sition of organic matier.

¥ Apply enly as much fertilizer {nutrient$) as
the crop can use.

¥ Calibrate equipment and apply waste uni-
formiy.

¥ Incorpurate pouliry waste into the sofl if
possible to reduce runoff, volatilization,
and odor problems.

FLANNING POULTRY WASTE MANAGEMENT
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¥ Do not spread poultry waste on soils thai
are frozen or subject to Booding, erosion, or
rapid runoff prior to crop use.

¥ Spread poultry waste diting specific grow-
ing seasons or as scheduled for maximum
piant uptake and o minimize ranoff and
leaching.

¥ Use proper storage methods peior to land
application.

¥ Maintain a vegetative buffer zone between
the field of application and adjacent
streams, ponds, lakes, sinkholes, and wells,

¥ lollow approved conservation practices in
all fields.

¥ Be comsiderate of neighbors and minimize
conflicts whien transporting or lend-apply-
ing poultry waste.

Trainirig, technical assistance, and in some
cases, financial aid are available to help grow-
ers and crop farmers fdentify problems and de-
velop solutions for using poaltry waste in their
specific regions. The Soil Conservation Service
and Cooperative Extension Service, for exam-
ple, have developed work sheets for animal
waste management systems that will help
growers make production estimates, obtain
soil and manure analyses, and make economi-
cal and practical use of the organic resources
generated on the farm. These agencies and oth-
ers can help growers design facilities and de-
velop overall resource management plans.
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well-planned waste

management system
will account for all wastes associated with a
poultry agricultural enterprise throughout the
year, from the production of such wasies to
their use. It is likely that the moré Integrated
the waste management system s with the
grower’s other managerhent neéeds, such as
production, marketing, pest control, and con-
servation, the more profitabie the farm will be.

Hinds of Poultry Waste —
Manure and Litter

Poultry wastes are handled differently de-
pending un their consistency, which may be
tiquid, slurey, semisolid, or solid.

The total solids concentration of manure
depends on the climate, weather, amount of
water consumed by the birds, type of birds
produced, and their feed; it can be increased by
adding litter or decreased by adding water.
Thus, poultry waste systems can be either lig-
uid or dry: Liquid waste management is ex-
plained in an additional fact sheet contained in
this handbook (PWM-4}.

Within  the poultry indusiry, broiler,
roaster, Cornish hen, pullets, turkey, and somé
layer operations are dry; lve bird processing,
some Jayer, and most duck and goose opera-
fions are liquid. In most dry operations, the
birds are grown on floors covered with bed-
ding materials. The manure collected from
ducks, geese, and Jarge high-rise layer opera-
tions is usually pure or raw manure, unmixed
with Jitter. But it may be mixed with water
during cleanout. Dry and liquid wastes require
different céllection, storage. handling, and

managemenl systoms.

The amount of menure produced by a
given flock of poultry can be roughly esti-

Dry WASTE

miated from the amount of feed the birds eat.
Table 1 ¢an be used to estirhate how much
fresh manure and manure dry matter will be
produced by various spevies and mumbers of
birds. Roughly, it is estimated that 20 percent
of the feed consumed by pouliry is converted
to manure. .

Litter

Manure mixed with a bedding material is
called litter. The composition of litter varies,
depending on how the chickens were fed, age
and size of birds, the presence of moistare, the
age and type of the litter itself, frequenicy of
cleanout, and conditions of storage. Lts comnpo-

sition.can be estimated from analyses thathave

already been made on similar types of waste,
but all litter should be analyzed at Jéast orce 2
year for nutrient contont, Litter moisture in a
well-managed house generally ranges from 25
ta 35 percent. Higher moisture levels in litter
result in greater weight and reduced levels of
nitrogen.

Diminished productivity and incomé are
the almost certain eulcomes of an improper or
falled animal waste managemnent system.
Good management has two goals: to reduce
the production of litter and to make the best
use of the litter that is produced.

How much litter is produced varies widely,
depending on. the producer’s management
style, féedstocks, number of deancuts, climatic
conditions, and bird genetics, However, broil-
ers may produce up to one ton of Htter per year
per 1,000 birds, or about 81 citkic feet of litter
for each 1,000 birds. The bedding materials,
manure, and used feed in the litter have mutri-
erit value for land applications, but may also
be useful in other ways — for example, a5 2
fuel source; a5 an ingredient in compost, or as
beef cattle feed.
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Fabie i.wAp;:mxima'te-ma'nure production by poudiry.
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Layer, heavy 7 143 Al SRR wi
Pujler 3 323 2 15720 wk
Broiler 4 250 6 97wk
Roaster 7 123 4 LSBT0 wk
Turkey 20° 50 7 BO/D wi
Duck H 143 & 1917 wic
Giinea 34 285 i TBIYE wk
Phoasan! 3 333 1 16718 Wk
Chukar 1.5 855 2 818 wk
Quall 65 2000 2 32wk

77 15.4 130 100 40-790. 40
%0 ig i — b —
30 & 333 e —
54 10.8 185 B0 a0-TD 80
12 144 139 e
120 24 83 W 4 20
114 228 88 e
16 36 555 — e -
16 82 625 120 4 50
16 3.2 625 _—— —
.8 1.2 1566 —_ -

*Sigurs mmay vary with animal, ration, and season,

“Sirxgle Comb White Leghom.

Note: Pourdds of fead ab 11 lo 13 percent moistura % (.20 = pounds of manure dry maner. Fresh manure is.75 lo B0 percent
| mcksture. Marure can be-air-dned in-the poullry house 10 as kow as 1510 25 percent moisture;

BCalume B s obtained by diviting 2000 poinds by the value in cohimn 7.
Figlra may vary phus of minus 50 percent, depending on snimal, salion, and roanure handing.

ivAdult burkeys may vary from 12740 56 pounds per bind five body weighl.

Litter that is saturaked with water Is called
cake. This Hiter must be removed from the
house between flocks; it must be prevenied
from mixing with stormwater and becoming
wvverly wet, and it must be dried to prevent
odor. Goeod management practices will reduce
the production of cake - for exsmple, by
checking for water leaks i thé house and
keeping the house at an even temperature,

Litter that bas not become saiurated in
water can be left in the house between flocks. If
the cake is properly removed from the house,
total dleanouls cani be delayed — somitimes
for as long as two years ot more.

Weight and volume of litter will depend on
type of bedding material used, depth of bed-
ding to start with, amount of cake removed or
present, and length of time between complete
cledriouts. The guality of litter depends on the
method of removal, whether the material was
raked or stirred between flocks, and manner
and length of storage.

Cutdoor or Open Range

Fields, pastures, yards, or other outdoor areas
are used as ranges for chickens, turkeys, ducks,
or game birds. Such areas must be jocated and
fenced so that manure-laden runoff does not
enter surface watcr, sinkholes, or wells. These
operations may be required ¢ have a dis-
charge permit from the appropriate state regu-
latory agency.

Manuare

The best method for managing manure de-
pends on the type of housing used, dry or lig-
wid collection, and the way the housing Is
opuerated, Misuse of poultry manurg can re-
duce productivity; cause flies, odor, and ses-
thetic problems; and pollute surface and
groundwater. Pooltry manure can produce
dusgt and release harmful gases such as carbon
dipxide, hvdrogen sulfide, methane, and am-
monia. Fresh mariure is troublesorne if it gets
tog wet.

DRY WASTE MANAGEMENT

PIGEDN.0522



Case 4:05-cv-00329-GKF-PJC Document 2505-2 Filed in USDC ND/OK on 08/20/2009

pack. Large amounts of soil increase the ash
content and reduce the nutritive value-of litter.
Feed litter should be kept covered with poly-
ethylene at least three weeks to ensure that suf
ficient heat is generated to kil} pathogens.

Remember: storage is an interitn step in
waste management planning. Tt should be fol-
lowed by nutrent management planning and
appropriate use of the litter for land applica-
tion,
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Fresh manure can be handled in either dry
or liquid form. Acrating or drying of manure
requires ventilation. Ventilation can be
achieved naturally (through proper housing
design) or mechanically {through eguipment).
Aeration produces a low odor preduct of 15 to
25 percent moisture, Becsuse it has less odor
and weight, it is less expensive to haul, con-
taing more nuirients, and can be stared more
easily:

Liquid manure contains about 95 percent
moisture and consequently weighs more than
twice as much as dry rhaiure, The trend within
the industry is to avoid liquid waste handling

operations and use the mere convenlent dry

systems, Manure that is between 30 and 60
percent moisture is sticky, difficult lo scrape,
and more likely to break cdleaning equipment.

Storage Facilities

Dry litter from broiler operations and dry ma-
nure from a layer operation are best stored
under a roof or in covered stacks. These stor-
age facilities have five essential features:

¥ sufficient capacity to hold the
waste until it can be applied to
tand or transported off the farm,

¥ adequate conditions of
temperature and humidity to
permit storage of the waste until
it is needed,

¥ a concrete or impermeabie clay
base to prevent leaching te
groundwater,

¥ proper location to avoid runoff to
surface waters or percolation to
groundwater, and

¥ ventilation and containment for
effective air quality and nuisance
controf.

Thug, the ideal storage design is a roofed
stnictire with an impermeable earthen or con-
crete floor. This design keeps the litter dry, uni-
form in gquality, and easy to handle; it also
minimizes fiy and odor problems., Manage-
ment plans that allow for proper storage

¥ save water,

¥ improve bird quality,

¥ improve the production
eavironment,

¥ redhace the amount of ammonia
released from litter,

¥ reduce the volume of ¢ake,

¥ extend the time between
cleanouts,

¥ increase the product’s value and
flexibility, and

¥ prevent pollution of adjoining
waters.

Kinds of Storage Facilities

Generally, stdrage facilities can be Open, cov-
ered, or hined (permanently lined, in some
cabes); or they can be bunkers or open-gided
buildings with roofs. Perhaps the most com-
mon facilities for collecting and storing poultry
litter include floors, pits, dry-stack buildings,
or covered outdoor storage facilities with im-
permeable earthen, or coneréte Booring,

Floor Storage

Most broiler, roaster, Cornish hen, pullet, tur
key, and small layer operations raise birds on
carthen or concrete floors covered with bed-
ding fhaterial {Fig. 1} A layer of wood shav.
ings, sawdust, straw, peanut or tice hulls, or
other suitable bedding materjal iy used ax a
base before birds are housed. Wet litter — that
ig, cake — ig removed after each flock. A com-
plete clean-out can be done after each flock or
once every 12 months or longer, depending on
the produder’s requirements. Slal or wire flodr
housing, used mainly for breeder flocks, can be
handled the same way. Floor storage is the
most economical method to store litter. Care
musit be taken not ro leave foreigh miaterial
such as wire, string; light bulbs; plastic, or
serews it the litter.

Dry Stack Storage

Temporary storage of litter in a roofed siruc-
ture with a compacted varthen or concuste
fioor is an ideal management method (Fig. 2},
bargé quantities of waste can be stored and
kept dry for long periods of time. To prevent
exceéssive heating or spontanecus corfibustion
of wastes, stacks should not exceed 5 to 8 feet.

(RY WASTE MANAGEMENT
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Teble 1—Approximate manure production by poullry.

1 z 3 ] ] 3 7 & 8
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eduit live 1000 Ih Jantrssl euien  produced 1 tan dry BY dey sy
1Type of wiiandmal  enimael {Higoovwing  ferdmial (b wattnl 'ilb&bnz‘
anlemei {ib) wrlt Flockeiyr period) fibiyty  Jenimad® manurefyr® 1
Haye 4 250 1 TFIEZ ki 54 M £ i 100 4070 40
| Laver, boavy 7 143 1 D2 Wik o0 18 1114 — e e
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{Turkey " 50 ? BO/ED wk 120 24 a3 100 40 2
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7 Guinpa a-4 285 b 18/18 wk ] 36 555 - - -
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maoistura, Menure can be aif-dred ko thipotliry house 1o as low a8 15 10 25 percent moisture,
“Figuee miay very with animal, ration, and season.
1 *Cokuron & is obtained by dividing 2000 pounds by the value in cokson 7.
| Figure may vary plus o5 imitis 50 percent, depending on animal, ration, and manure handling.
1*Single Comb White Leghom,
TAdull turkeys mey vary from 12 1o 36 pounds pat bird Sve Dody weight,

Lilter that is saburated with water is called
cake. This litter must be removed from the
house between flocks; it must be prevented
from mixing with stormwater and becoming
overly wet, and it must be dried to prevent
odor. Good management practices will reduce
the production of cake — for example, by
checking. for water lesks in the house and
keeping the house at an even ternperature,

Litter that has not become saturated in
water can be left in the house between flocks: If
the cake is properly removed from the house,
total cleanouts can be delayed — sometimes
for as long as two yeatrs oF more.

Weight and volume of litter will depend on
type of bedding material used, depth of bed-
ding to start with, amount of cake remoeved ot
present, and length of time between complete
tleanouts. The guality of litter depends on the
method of removal, whether the material was
raked or stirred bebween flocks, and manner
and length of storage..

Outdoer oy Gpen Range

Fields, pastures, yards, or other outdoor areas
are i1sed as ranggs for chickens, turkeys, ducks,
or garmne birds. Such areas must be jocated and
fenced so that manure-Taden runoff does not
enter surface water, sinkholes, or wells. These
gperations may be required 1o have a dis-
charge permdt from the appropriate state regu-
latory agency.

Manure

The best methiod for maraging manure de-
pends on the type of housing used, dry or lig-
wid collection, and the way the housing is
operated. Misuse of poultry manure can re-
duce productivity: cause flies, odor, and aes-
thetic problems; and poliute surface and
groundwater. Poultry manure can produce
dust and release harmful gases such as carbon
dioxide, hydrogen suifide, methane, and am-
monia. Fresh marnwure is troublesome # it gefs
tor wet.

DAY WASTE MANAGEMENT
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or ducks, geese, and

’ some layer operations,

manure i usually havdled through- lquid

waste management systems, Water increases

the amount of waste to be processed. Thete-

fore, drying the manure naturally or through

forced air systerns as part of the collection and

storage procedures can help control the
amount of material to be managed.

A liquid waste system involves collection,
storage, handling, and use. Collection and
storage are generally combined into one opera-
tion that can include pits, settling tanks, or
earthen storage ponds.

Advaniages of a liquid waste management
system are that it is.easier to autormate and less
labor intensive, Howsver, there are also disad-
vantages associated with liquid waste systers:

¥ constraints on management —
must be emptied when full,

¥ costs — concrete can be costly or
a grower may have insufficient
lard to construct 3 holding
facility,

¥ toxic gases or unpleasant odors
- these problems oceur
espedially during waste removal,

¥ flies — insects will breed in
improperly managed waste,

¥ volumeé — witer vastly increases
the amount of waste to be
handled, and

¥ land applications of liquid wastes
must be carefully planned and
timed,

Volume comparisons between iquid and
dry manure show that 10,000 caged layers pro-

Liguip WASTE

duce nearly 2,500 pounds of manure per day,
with an estimated volume of 50 cubic feet. In
dry form, this manure weighs about 695
pounds, with 10 percert moisture, and reaches
a volume of 27 cublic feet.

Most Higuid waste systems require permit-
ting by the appropriate state agency. Without
the water, solid waste systems have less vol-
uroe to control and lower equipment and en-
ergy costs, These considerations and operator
preference  help  determine a2 particular
grower’s choice of poultry waste management
systems.

Liguid Collection Methods

Most layer or pullet operations have cages ar-
ranged in up te four decks, The manure falls
divectlvinto a pit or is scraped into the pit from
intervening dropping boards. Fits must be
cleaned regularty, and the manure stored in
concrete or steel storage tanks or applied i«
rectly ta the land. A lagoon may be necessary
to catch overflow. Ventilatior fans are essential
to keep the manure dry, and reduce toxic
gases, fly problems, and offensive odors.
Caguipment i available for in-pit manure come

posting. There are three basic pit designs:

* Shallow-pit systems, built of concrete at
ground lovel, are 4 1o 8 inches deep and lo-
caled 3 to & feet below the cages, Manure is
scraped from the pit or flushed out with
waler and collected in o storage area or
loaded directly into a spreader (Fig. 1),

¥ Deep-pit systems are ususlly 4 to 8 feet
wide and may extend 2 to 6 feet below
ground level with the cages al least 8 fect
shove the concrete or masenry Hoor. The
pit fioor and sidewalls must be sealed and
thoroughly protected from outside surface
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Figure 2.—High-rise poultry House with cages.

or groundwater. Foundation drains and ex-

ternal grading are needed to remove sub-
surface water and allow surface water 1o
draini away from the building,

¥ High-rise systems are similar to deep-pit
systems bt are built entirely above
ground, with the cages 15 to 30 feet above
the ground (Fig. 2}. The pit floor should be
concrete and  graded, with foundation
drains. The waler supply must be cun-
troled if the wastes are stored for extended
penods. If outside water penetrates the sys-
tern, the manure ¢an causé a seriouws fly
problem or leach nutrients into surface or
groundwater,

Setthing Tanks

Cuneretd, conérete block, or steel storage tanks
can be used to collect solids and to skim float-
ing material from a layer operation. A [loating

baffle or-other separator can be installed to re-
move egg shells, feathers, and other debris.
The tank should be placed between the layer
house and a waste storage pond or lagoon.
Nompally, a settling tank is 4 feet at the deep
end, sloping ie ground level. Walis are slotted
to allow drainage of the settled waste.

It is recommended that two settling fanks
be installed; one can be drained and cleaned
while the other remains in operation. The
tanks must be properly constructed and sealed
to prevent groundwater or surface water pol-
hation. In tanks and storage ponds, unpleasant
odors and dangerous gases may be present
and may require protective measures.

Storage Pond

A storage pond or lagoon s an anaercbic stor-
ags facility. It is designed to hold liquid waste
from layer or other liquid waste operations.
When the potential for groundwater contami-
nation exists because of site conditions, the
pond should be bred with clay, concrete, or a
synthetic material. In warmer climstes, strue
tures. are designed for a 30- & 90-day holding
period but in colder areas, 180-day storage is
needed. It is net practical to design a structure
for less than 30-day storage. When the struc-
ture:becomes full, it must be emptied, regard-
tess of westher conditions. Specific criteria for
construction of storage pords can be obtained
from the USDA Soil Conservation Service of-
fice.

Land Applications

Solid forms of manure are probably easier than
liquid for land applications, but & marnure
slurry or irrigation systern may be used. H the
application falls directly on the crop, care must
be taken to prevent amumordum toxicity and
buming, Because raw manure contains high
amourts of uric acid, it should be thoroughly
mixed before application. Layer lagoon sludge
is maore dense than a pullet lagoon sludge be-
cause of its high grif or limestone content and
should be diluted before application.

Timing is 2 pajor factor in successful land
applications. The rmanure must also be uni-
formly applied ~— whether you are using a

manure spreader or an irrigation system. The

applicator should bé particularly  careful

LIOUID WASTE MANAGEMENT
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